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RECENT OCEANIC PHENOMENA ALONG THE COAST OF SOUTH AMERICA!

By RoserT CusEMAN MURPHY

(Assistant Director, American Museum of Natural History, New York)

Doctor Murphy presented under the above title a
report of his climatic and oceanographic observations
during the early part of the present year off the west
coast of Peru. The essentiaf] features of the report
show that there has been a pronounced increase in
the temperature of the coastal waters of Peru, where due
to the upwelling of abysmal waters under the influence of
the Humboldt current, the temperature of the water
along the shore and for some miles to the westward
ranges normallﬁr from 58° to 64° F. throughout the year.
Coupled with thisincrease in temperature, which amounted
on the average to 8° to 10° F., probably the direct
cause of the change was an unusual southward extension
of the comparatively little understood equatorial counter-
current known as El Nifio,? (the child) because of its first
appearance about Christmas.

A cross section of the ocean temperature observations
made by Doctor Murphy and his assistant, Mr. Van
Canipen Heilner, during cruises in a gasoline launch off
the Peruvian coast is given in the following table:

TaBLE 1.—Ocean temperatures (in degrees F.) recorded west of Peru
and Ecuador during 1925

[By Robert Cushman Murphy and Van Campen Heilner]

Alr | Water
Jan. 17:
2:15 p. m.—Talara dock, 1 fathom__.....___..__ ... 66
Talars dock, surface......_ - . 66
2:35 p. m.—Harbor mouth, opposite point_________.... 67
3:15 p. m.—2 miles northwest of point, 2 fathoms 7.5
Continuous observations on southward are, 3 miles
from point, surface___ o eiiomeeaoofemmaa 67
4:35 p. m.—100 yards west of point. .. oo eecmiencnan s 69
Jen. 18:
1:05 p. m.—Harbor mouth, Talara 71
1:15 p. m.—}; mile north of Talara Head. 72
1:20 p. m.—!y mile north of Talara Head 73
2:00 p. m.—Off Capullana Point__.....__ T
Numerous records ov
vieinity ... 73
3:00 p. m.—Harbormouth._ .. leeeaoa 2
Jan. 20 (wind 8. 40° W,, fresh. Barometer at 1:55 p. m., 29.80): i
1:40 p. m.—Harbor mouth, Talara_ ..o eeen | S 7
2:10 p. m.—Pt. Parlitas bearing §.30° E_.. R i
2:25 p. m.~—~On CouUrse. ... .ooooooooeaaoan o 76,5
3:00 p. m.—10 miles west of Talara. 7
3:20 p. M, —O0 COUrSe . mne omwmean 6.5
3:30 p. m.—Oncourse__.._....____ 706. 5
8:45 p. m.—12 miles west of Talara 7
4:10 p. m.—8 miles west of Talara.......... 6
4:45 p. m.—200 yards »utside Talara Head. 75
Jan, 21 (barometer 29.85 ul 10:25 a. m.):
10:25 8. M mecammmameas . 7 745
10:50 a. m.—1 mile from shore, outside Talara Head............... 7 5
11:20 2. m.—Off Point Parifias_ ... . aaiaan 8.5 6
11:55 &. m.—1 miles west of Point Parifias. ... ... ... 75 75.5
1:05 p. m.—1 mile west of Point Pariflas__._.. .. - ... ...... 6 755
200 P Mo aiciemecmemmam—emennn 7% 75.5
2:55 p. m.—4 miles west of Point Parifias. ... ________.._._..._.... 7 w5
3:30 p. m.—713 miles west of Point Parifias._.._ .. ......._...... 76 5
4:05 p. m.—10 miles west of Polnt Parifias_____..__. ... ... 76 75.5
4:30-5:00 p. m.—12 miles west of Point Parifias (continuous ob- l { 75.5
Servation) . e emmcicmaslamaneaas -76
5:00 p. m.—15 miles west of Point Parifias M5 78
5:40 p. m.—19 miles west of Point Parifias 76.5 ki
8:00-9:30 p. m.—Bound inshore, same cours 75.5
Jan. 27:
6:00 p. m.—Talaras Harhor . _ ... iiiiceeiimanaa- 81 7
6:15 p. m.—Outside Talara. 7 7.2
7:20 p. m.—214 miles west of Capullana Point - 78 77
9:00 p. m.—Off La Cruz Bay .. e 7 77
Jan, 28:
7:50 a. m.—3-4 miles off shore, between Points Sal and Picos...... 75 78
9:30 a. m.—1 mile west of Foint Pleos_.._.._..___.... i 79.5
11:30 a. m.—2 miles off Zorritos. ._.... 78
12:45 p. m.—4 miles off Malpasa Cove 78.5 81
3:15 p. m.—4 miles of Tumbes River____.......... 79 81
5:45 p. m.—Between Payana Point and El Muerto 80 80.5
9:30 p. m.—Abreast outer end of Pun4 Island 78 77

9125 Presented before the National Academy of Sciences, Washington, D. C., April 27,

101 Murphy, Robert Cushman, Bird Islands of Peru, pp. 185 fig.; Coker, R. E.,
QOcean temperatures off the coast of Peru, Geographical Review vol. §: 127-135.

TaBLE 1.—Ocean lemperatures (in degrees F.) recorded west of Peru
and Ecuador during 1926—Continued

Alr | Water

Jan. 29 (Guayas River):
6:30 8. m,—Just north of Puné village.._____.._..____________..... 81

8:00 a. m.—Near Isla Verde... ___._____ 81
9:45 a. m.—North of Punta Pledra.__... 82
11:30 a. m.—Approaching Guayaquil______________ . __________. 83

Febh. 11:
1:15 p. m.—!} z mile south of Ancon Point, Santa Elena_.._________ 84.8 82

F b4:g) p. m.—1z mile west of Point Santa Elena 815 81
eb. 14:
10:00 a. m.—Salinas (harometer 20.85). .. ... .. . .. 82,2 | ...

4:45-6:00 p. m.—Pelado Island to Salinas.

----------------------- -8 80
Feb. 17: $:00-10:30 a. m.—5 miles off Salango Island (numerous ob-
servations) . ..o ioiiiieoand)emioooes 7
Feb. 21: 11:00-11:25 a. m.—From 1 mile west of Point Santa Elena to
Chipipe beach (f; ohservations) . ___________.____________.. 81 80
Feb. 26: 2:30-3:30 p. m.—Half way between El Muerto 1. and south-
east point of Pand Island, Gulf of Guayaguil . ________ 86 80.5
Mar. 3: 6:20 p. m.—200 yards west of Centinela Point, Pund Island....} 81.5 3
Mar. 4: 9:30 a. m.—5 miles off Zorritos, Peru.... 80.5
12:30 p. m.—3 miles off Punta Sal__. __ 80.5
4:45 p. m.—2 miles off Maticara Cove. 8L5
7:00 p. m.—'3 mile west of Cape Blan . 8l. 5
Mar. 5: 3:00 a. m.—1!3 miles off Manta, Ecuador. 7

El Nifio Current observations.—On January 21, 1925,
while the launch was anchored in 9 fathoms, 1 mile west
of Point Parifias (the western-most point of South
America) the mean of five current observations showed
its strength at that point to have been 1.2 knots.

After taking these observations the vessel headed
westward for a distance of 19 miles. The current car-
ried it well to the southward and appeared to be
running with the same strength for the whole distance
offshore.

According to the author, the northern waters of Peru
are doubtless affected each year, and perhaps several
times a year between December and April by incursions
of the current from the north. An advance of pro-
nounced intensity, however, seems to take place only a
few times in a generation. In 1921 the countercurrent
flowed with a strength which is still remembered, strand-
ing palms, alligators and other tropical flotsam on the
beach at Pacasmayo, and bringing such unfamiliar me-
teorological disturbances as thunderstorms far down the
desert coast.®

In January of the present year Doctor Murphy ob-
served the atmospheric changes that ushered in a period
of heavy rains on the desert regions on the western slope
of the Andes. The winds which in the Peruvian and
Ecuadorian sectors of that slope and along the coast
blow from the southeast and south and seldom stronger
than a fresh breeze, now became northerly and the
usual premonitory signs of precipitation appeared over
the higher levels, gradually descending to the coast.
The rains were heavy and fairly continuous—not of
the shower type. No quantitative measures are avail-
able, but judged from the washouts, landslips, and
finally by the cover of green vegetation which almost
immediately sprang up, a very considerable amount must
have fallen.

Corroborative evidence of the occurrence of rain and its
southward extension to the Chilean provinces of Tarapaca
and Antofagasta will be found in the summary of the

1 Loe. cit., footnote 1, Bird Islands of Peru.
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weather in South America by Sefior Julio Bustos Navar-
rete on pages 120-121 of this REviEw. )

Met-eor(;’logists will place a large ? over the region here
considered and watch the course of future events with
much interest. )

Dr. Murphy plans to publish an account of his studies
in a forthcoming number of the Geographical Review.—
A.J. H. '
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THE SEVERE TORNADOES OF MARCH 18, 192§

The details of loss of life and property caused by the
severe tornadoes that occurred in the great central valleys
on March 18 will be found in the table of “Severe local
hail and wind storms March, 1925 in this issue of the
REviEw. An account of the storms as meteorological
phenomena will appear in the April, 1925, issue.—Ed.

NOTES, ABSTRACTS, AND REVIEWS

LOCAL BRIGHTNESS OF ULTRA-VIOLET LIGHT
By F. W. PauL Gorz

{Abstract by H. H. Kimball, from Verhandlungen der Schweizer. Naturforschenden
Gesellsehaft, Luzern, 1924, 8. 109-111)

The measurements were made with a cadmium photo-
electric cell at Arosa, Switzerland, elevation above sea
level 1,860 meters, with auxiliary stations, functioning
at intervals, at Chur, elevation 590 meters, Hornligrat
(Skihiitte), elevation 2,500 meters, and Arovser Rathorn,
elevation 3,000 -meters.

The summarized results concern themselves principally
with the following:

(1) The intensity of ultra-violet radiation in the spectral
regions pp>320 and uu<320.

(2) Systematic investigations relative to the influence
of elevation.

Results of nmeasurements of solar radiation show that
ultra-violet of the longer wave lengths has less seasonal
variation than the shorter wave lengths, and that_the
spring intensities about equal the fall intensities. With
increased elevation of the sun, and likewise with increased
altitude above sea level, the annual amplitude diminishes
in both spectral regions, but does not vanish with extrap-
olation to zero atmosphere. This conclusion makes
desirable a verification of the measurements, with an
eventual extension of the research to the stars.

Ratio of intensily, Arosa: Chur

Solar altitude. ... —.oo._ e 0o | 1 | 200 | a0 | we | e

Red-ultra-red. . oo L2 114 L3 LO9 1.07 1.09
Ultra-violet >-320up. . - 3.52 279 2,04 | 1.53 1. 49 1. 4?_3
Ultraviolet <320pp - -oooooooooies 5.33| 23] Lws; L4 13, L38

The greater weakening in the ultra-violet region
up > 320 was unexpected, and is not fully explained.

The dark sky of the high mountains gives rather more
ultra-violet light than the brighter sky of lower levels.
The skylight shows a linear relation to solar altitude down
to about 13°. _

At Chur, the sun, even with its highest position, vields
less ultra-violet< 320 wp than does the sky. At Arosa
it first equals the skylight at 52° elevation. At 2,500
meters the equality occurs with solar altitude 45°.

Instead of defining the local brightness as the overlight
(the light received on a horizontal plane from the sun and
sky), it has been considered to be the light radiated to the
entire surface of a sphere, or one-sixth the overlight Plus
the front light of four sides, plus the underlight. The
author states that when we take into account the 100
per cent (?) reflection from snow this removes the dis-
agreement between physical and physiological results
emphasized on the medical side in the relative pigment-
forming power of spring and autumn light.

MARVIN AND DAY ON NORMALS OF DAILY TEM
PERATURE IN UNITED STATES!

ALFRED J. HENRY

The publication under review is the second revision of
the daﬁy normals of temperature for Weather Bureau
stations throughout the U}I’lited States. It contains the
daily normals Yor 161 individual stations as computed by
a method which is believed to be superior to that used in
computing previous normals.

The explanation of the methods used in the analysis,
as given by the authors follows:

A true normal daily temperature can be computed with entirelv
sufficient accuracy only from a long series of values of 24 hourly
temperatures for each day, derived from the maintenance of auto-
matically-recording thermometers.

While the Weather Bureau has records of this character covering
periods of 20 years or more at many stations, these are insufficient
in number to adequately represent the details of climatic conditions
of a great area like the United States, the period of time covered
by such data is too short, and especially the labor of computing
normals from hourly readings is too enorinous to justifv their
general use for that purpose. On the other hand, observations of
the daily extremies of temperature are available for probably as
many as 10,000 stations for periods ranging from a few years iu
many cases to 50 ycars or more in a considerable number of cases.
In addition, other observations at stated hours are also available
and serve to fix appropriate diurnal normals which are nearly
identical with so-called true normals derived from 24-hourly read-
ings. In presenting the present series of station normals based on
daily observations of the maxima and the minima of temperature,
the close relation between such values and those based on hourly
readings will be indicated, at least for the United States.

Previous normals—-Bulletin R of the Weather Bureau, published
in 1908, contained tables of the daily normal temperatures based
upon a 33-year record, 1873 to 1905, inclusive. These daily values
were obtained by charting on large sheets of cross-section paper
the average temperature for each of the 12 months, drawing a
smooth curve through these values, and scaling therefrom the
approximate daily averages. This plan is objectionable in that
each of the 12 points on the scale indicating the values for the
respective months eovererd too great a period in days to enable the
approximate location of the points of highest and lowest tempera-
tures, or to give an adequate idea of the rates of change during
the various portions of the months. Furthermore, the length of
record at that time, 33 vears only, is recognized as too shourt to
give dependable values from computed actual daily means.

The monthly means used in computing the values appearing in
Bulletin R were obtained from the tri-daily observations, 7 a. m.,
3 p. m., and 11 p, m., 75th meridian time, for the period 1873 to
June, 1888, inclusive, and from the mean of the daily maximum
and minimum temperatures from July, 1888, to the end of 1905.
As the observations at stated hours were necessarily made at the
same moment of time over all portions of the country, there was
a constant and inereasing earlier occurrence of the hours of obser-
vation to the westward. That is, at the first observation of the
day, made at 7 a. m., say, for Philadelphinr; the local time of obser-
vation at St. Louis would be an hour earlier, or 6 a. m.; at Denver
it would be 2 hours earlier, or 5 a. m., and in California 3 hours
earlier, or at 4 a. m.; the same conditions apply to the other obser-
vations. The means obtained from these data are, therefore, not
strictly homogeneous throughout all parts of the country, due to
the earlier hours of observation over the western portions.

In the early days of the service the means determined from the
maximum and minitnum readings were mainly worked out after
the last observation uf the day, usually 11 p. m. Later, when self-

! Marvin, C. F,, aud Day, P. C,, Normals of temperature for the United States,
46-year period, July 3, 1875, to July 2, 1921, MONTHLY WEATHER REVIEW SUPPLEMENT
No. 25, Washington, 192,



